Preconditioning improves cardioplegia-related coronary microvascular smooth muscle hypercontractility: role of KATP channels.
The effect of preconditioning before hyperkalemic cardioplegia on the coronary smooth muscle remains to be elucidated. We tested the hypothesis that hypoxic preconditioning could protect coronary smooth muscle against subsequent hyperkalemic cardioplegia-induced coronary vasospasm and that this preconditioning effect could be mediated by K(ATP) channels. Rat coronary arterioles (endothelium-denuded) were studied in a pressurized, no-flow, normothermic state. Simultaneous monitoring of luminal diameter and intracellular calcium concentration of vascular smooth muscle loaded with fura-2 was made with microscopic image analysis. All vessels were subjected to 60 minutes of hypoxic hyperkalemic cardioplegia (K(+) = 25.0 mmol/L) and were then reperfused. Six groups were studied: (1) controls, no precardioplegic intervention; (2) preconditioning, achieved with 10 minutes of hypoxia (PO2 < 30 mm Hg) and 10 minutes of reoxygenation; (3) preconditioning plus glibenclamide (10 micromol/L), achieved with 10 minutes of preconditioning in the presence of K(ATP) channel blocker glibenclamide; (4) pretreatment with K(ATP) channel opener pinacidil (100 micromol/L); (5) pretreatment with pinacidil (100 micromol/L) plus glibenclamide (10 micromol/L); and (6) pretreatment with glibenclamide (10 micromol/L) alone. Hypoxic preconditioning significantly (P <.01) reduced hyperkalemic cardioplegia-induced intracellular calcium concentration accumulation and prevented the hypercontractility during and after hyperkalemic cardioplegia compared with control vessels. Pinacidil provided effective microvascular protection similar to hypoxic preconditioning. These vasoprotective effects of preconditioning were significantly antagonized in glibenclamide-treated vessels. Hypoxic preconditioning can prevent coronary microvascular hypercontractility during and after subsequent cardioplegia by a K(ATP ) channel mechanism that regulates intracellular calcium concentration of the vascular smooth muscle.